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(54) TRANSMISSION TYPE SCREEN 

(57)Abstract: 

PURPOSE: To obtain a transmission type screen which provides 
excellent field angle characteristics to observer, has a small decrease in 
the quantity of light at the peripheral part, and generates no moire. 
CONSTITUTION: The transmission type screen is equipped with a sheet 
10 for projection light convergence which is constituted by arraying 
cylindrical lenses 14 which each have a radial refractive index 
distribution from the center to the periphery and allows light to travel in 
its center zigzag at a certain period and a lenticular lens sheet 1 which 
is equipped with a lenticular lens sheet 1 having a pair of a 1st lenticular 
lens and a 2nd lenticular lens 1b extended vertically and the pair of 
lenticular lenses 1a and 1b arrayed horizontally. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daznages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st lenticular-sheet lens and the 2nd lenticular-sheet lens by the couple And the lenticular-sheet lens sheet 
with which it is perpendicularly prolonged and the lenticular-sheet lens of the aforementioned couple is arranged 
horizontally, Consist of a condenser lens sheet to which outgoing radiation of the projection light is mostly carried out 
as an parallel light toward condensing and a lenticular-sheet sheet, and it centers on the optical axis which passes along 
the lenticular- sheet lens of the above 1st, and the 2nd lenticular-sheet lens. The penetrated type screen characterized by 
distributing the refractive index of lens material in the direction of opening. 

[Claim 2] The penetrated type screen characterized by distributing the refractive index of lens material in the direction 
of micro-lens opening focusing on the optical axis which consists of a micro-lens sheet which the 1st micro lens and 2nd 
micro lens are a couple, and was arranged alternately, and a condenser lens sheet to which outgoing radiation of the 
projection light is mostly carried out as an parallel light toward condensing and a micro-lens sheet, and passes along the 
1 st micro lens of the above, and the 2nd micro lens. 

[Claim 3] A condenser lens sheet is a penetrated type screen according to claim 1 or 2 which chips on the outskirts from 
a center, has a radiation-like distribution [ refractive-index ], and is characterized by for light having carried out the 
staggered arrangement of the cylindrical shape lens which advances while the inside of it is moved in a zigzag direction 
with a fixed period, and constituting it. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by tlx use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

ELial Application] this invention relates to the video projector which projects a picture on a screen especially 
relates to the composition of the lenticular-sheet lens sheet in a penetrated type screen, and a condenser lens sheet. 

[Description of the Prior Art] Generally a picture is projected on a penetrated type screen from the tooth-back side and 
Le Jwih formed in the observation side, i.e., a screen front face, the lenticular-sheet lens with winch many ens 
units continue, or the micro lens as a member of the penetrated type screen used for projection arrangement such ; as a 
rear paction type projector which makes the screen projection picture observe from a screen front-face side, is known. 
moreoXa projection-arrangement side - projection light - the aforementioned lenticular-sheet lens sheet or the 
Xementioned micro-lens sheet - almost - parallel light - or the Fresnel lens to complete is used as a penetrated type 

rOOoTl Hereafter the conventional penetrated type screen is explained, referring to a drawing, a screen with the 
SSSSScSLd type screenfundamental [ drawing ] - it is the conceptual diagmm showing the composition 
of a member the projection light projected from the projector 12 as shown in drawing " Fresnel lens 13 - a most -- 
paraSel light - or it converge? and incidence is carried out to the lenticular-sheet sheet 0 Her e projec *on hghUs 
cTndensedby 1st lenticular-sheet lens 10a which is the plane of incidence of the lenticular-sheet sheet 10, and is an 
aXric surface configuration near elliptical or elliptical at 2nd lenticular-sheet lens 10b by the side of an observation 
Xle dlipS - or the^rojection light outputted from 2nd lenticular-sheet lens 1 Ob of the configuration near ^elhptical is 
checked I by looking by die observer However, dispersing agent is mixed in the material of the lenticular-sheet sheet 1 0, 
or the thin diffusion layer is prepared in the front face of 2nd lenticular-sheet lens 10b. 

fprobiemCs) to be Solved by the Invention] However, when dispersing agent was mixed in the lenticular-sheet sheet 10, 
EtSSffi problem that a projection image will fade with the thickness of the ^^f^^^f- 
Therefore it is necessary to make the lenticular-sheet sheet 10 as thin as possible. Moreover, when the thin diffusion 
i^erlsX^ in thefomt face of 2nd lenticular-sheet lens 10b, the technical prob em that a projection image fades is 
soWed However, even if it was an aspheric surface configuration near elliptical or elliptical, the second technical 
Problem tL a limitation arose to diffuse the projection light by elliptical [ of 2nd lenticular-sheet lens 1 0b ] occurred. 
EvenTmis tends to enlarge the angle which shortens the focal distance of 2nd lenticular-sheet lens 10b and lenticular- 
shee" ens 0b makes conlense, it is for causing total reflection on the front face of 1 st lenticular-sheet lens 10* 
Moreover, since the focal distance of Fresnel lens 13 became short as the field angle 

becomes large the pitch (not shown) of Fresnel lens 13 became coarse, and the third technical problem that the 
periphery quality of light decreased occurred. The fourth technical problem that moire may ^hermore anse .from the 
pitch of Fresnel lens 1 3 and the pitch of 1 st lenticular-sheet lens 1 0a occurs, this invention is for solving *e above- 
mentioned technical problem, and its angle-of-visibility property of an observer is good, and tiiere is little quantity of 
light reduction of a periphery, and it aims at offering the penetrated type screen which moire does not produce former. 

[Mean's for Solving the Problem] The condensing sheet which arranged the cylindrical shape lens which advances while 
t ap^fes on me outskirts from a center, it has a radiation-like distribution [ refractive-index ] and light moves the inside 
of it in a zigzag direction with a fixed period, in order that this invention may attain the above-mentioned purpose, The 
1 st lenticular-sheet lens and the 2nd lenticular-sheet lens which make an observer's angle-of-visibihty property good are 
a couple and it is prolonged perpendicularly. It considers as the composition of the penetrated type screen which 
Lns^s ofilenticular-sheet lenT sheet with which the lenticular-sheet lens of the aforementioned couple is arranged 
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horizontally, and a micro-lens sheet which the 1st micro lens and 2nd micro lens are a couple, and was arranged 

alternately. 

[0006] 

[Function] By the above-mentioned composition, the angle-of- visibility property of this invention of an observer is 
good, and it has little quantity of light reduction of a periphery, and can offer the penetrated type screen which moire 
moreover does not produce. 
[0007] 

[Example] Hereafter, it explains, referring to a drawing about one example of the penetrated type screen of this 
invention. 

[0008] Drawing 1 is drawing showing the cross-section configuration of the lenticular-sheet lens used for the penetrated 
type screen of one example of this invention, and drawing 2 is drawing showing a refractive-index distribution. 
Although the projection light condensed by 1st lenticular-sheet lens la is condensed toward 2nd lenticular-sheet lb in a 
lenticular-sheet lens as shown in drawing I , since the refractive index 4 is distributed focusing on the optical axis 2 
which passes along 1st lenticular-sheet lens la and 2nd lenticular-sheet lens lb as shown in drawing! , a beam of light 
moves in a zigzag direction in the high optical-axis 2-way of a refractive index 4. Therefore, since the position which 
carries out image formation became inside the former, the thickness 6 of the lenticular- sheet sheet 1 became thin, and 
the feeling of dotage of the lenticular-sheet sheet 1 with which dispersing agent is mixed decreased. Moreover, the angle 
of the beam of light which carries out incidence to 2nd lenticular-sheet lens lb became large, the angle of divergence of 
the beam of light which carries out outgoing radiation became large, and an observer's angle-of- visibility property has 
been improved as a result. Moreover, when it replaced with the aforementioned lenticular-sheet lens sheet and a micro- 
lens sheet was used, the same result was obtained, and it has been greatly improved also about the vertical angle-of- 
visibility property (not shown). In addition, three in drawing is a lenticular-sheet lens pitch, and 5 is lenticular-sheet lens 
opening width of face. 

[0009] Drawing 3 is the detail drawing of the cylindrical shape-like lens 14 with which the refractive index arranged by 
the lens sheet for condensing in this invention is distributed. A refractive-index distribution of this lens 14 can be 
expressed with the following formulas as an approximation. 

[0010] n=n0 Here (l-A/2 r2) nO ; Refractive index A on an optical axis ; Refractive-index distributed constant r ; No 
beams of light depend on an incidence position and the degree of incident angle as a property of the lens 14 of radial 
****** from an optical axis, but the same meandering period 8 has P=2pi/rootA. Therefore, outgoing radiation of all the 
projection light projected from a projection lens (not shown) is carried out as an parallel light by making it the length of 
1/4P. Seven in drawing is a distance radial [ an optical axis 2 to ], and 9 is the optical path of an incident ray. 
[001 1] Although the pitch of a Fresnel lens became coarse and quantity of light loss of a periphery was caused in the 
former as the Fresnel lens is used and the field angle of a projection lens became large, the technical problem of quantity 
of light loss was solvable with the lens sheet for condensing of this example. 

[0012] Drawing 4 is the conceptual diagram carried out combining the lenticular-sheet lens sheet 1 and the lens sheet 10 
for condensing in this invention. By making the lenticular- sheet lens pitch 3 of the lenticular-sheet sheet 1, and the pitch 
1 1 of the cylindrical shape lens 14 of the lens sheet 10 for condensing into the completely same pitch, the moire which 
was a technical problem conventionally was solved completely. Therefore, by the above-mentioned composition, an 
observers angle-of- visibility property was good, there was little quantity of light reduction of a periphery, and the 
penetrated type screen which moire does not produce was able to be offered. 
[0013] 

[Effect of the Invention] The sheet which arranged the cylindrical shape lens which advances while it has a radiation- 
like distribution [ refractive-index ], covering the penetrated type screen of this invention over the sheet which 
condenses projection light on the outskirts from a center and light moves the inside of it in a zigzag direction with a 
fixed period as mentioned above, It is the lenticular-sheet lens which is the 1st lenticular-sheet lens and the 2nd 
lenticular-sheet lens couple which make an observer's angle-of-visibility property good, and is prolonged 
perpendicularly. The lenticular-sheet lens sheet with which the lenticular-sheet lens of the aforementioned couple is 
arranged horizontally, and the 1 st micro lens and 2nd micro lens by the couple and by having had the micro-lens sheet 
arranged alternately An observer's angle-of-visibility property is good, there is little quantity of light reduction of a 
periphery, and the penetrated type screen which moire does not produce can be offered. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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(Drawing 1 ] 
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[Drawing 41 
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[Translation done.] 



